Regulation of ciliary neurotrophic factor in cultured rat hippocampal astrocytes.
Ciliary neurotrophic factor (CNTF) is a pleiotropic cytokine which is detectable only at very low levels in the intact adult rat CNS, but following an aspirative lesion to the dorsal hippocampus and overlying cortex, CNTF mRNA levels are dramatically up-regulated in reactive astrocytes. In cultured rat hippocampal astrocytes, CNTF mRNA levels are high, similar to the levels in reactive astrocytes in vivo, but are strongly suppressed after administration of isoproterenol and forskolin, which stimulate the production of intracellular cyclic AMP, induced marked morphological change in the astrocytes and up-regulate glial fibrillary acidic protein mRNA and nerve growth factor mRNA in these cells. Following a single administration of forskolin to cultured astrocytes, suppression of CNTF mRNA was sustained for up to 7 days. A similar down-regulation was observed with the endogenous adrenergic agonists noradrenaline and adrenaline as well as, to a lesser extent, dopamine and adenosine. Down-regulation of CNTF mRNA resulted in a gradual reduction in the level of CNTF protein within the astrocytes. A single addition of forskolin or isoproterenol resulted in a drop in CNTF protein levels to 29 and 52% of control levels respectively after 9 days in vitro, although the rate of turnover of CNTF remained the same. Down-regulation of CNTF mRNA in cultured hippocampal astrocytes by adenylyl cyclase activation was quite specific, as a wide range of growth factors, cytokines and neurotransmitters had little or no effect upon CNTF mRNA levels.